Neonatal gene therapy of MPS I mice by intravenous injection of a lentiviral vector.
Mucopolysaccharidosis type I (MPS I) is a lysosomal glycosaminoglycan (GAG) storage disorder caused by deficiency of alpha-l-iduronidase (IDUA). In this study, we evaluated the potential to perform gene therapy for MPS I by direct in vivo injection of a lentiviral vector, using an IDUA gene knockout murine model. We compared the efficacy in newborn versus young adult MPS I mice of a single intravenous injection of the lentiviral vector. The extent of transduction was dose-dependent, with the liver receiving the highest level of vector, but other somatic organs reaching almost the same level. The phenotypic manifestations of disease were partially improved in the mice treated as young adults, but were nearly normalized at every end-point measured in the mice treated as neonates. In the neonatally treated mice, the expressed IDUA activity resulted in decreased GAG storage, prevention of skeletal abnormalities, a more normal gross appearance, and improved survival. Most strikingly, significant levels of IDUA enzyme were produced in the brain of mice treated as neonates, with transduction of neurons at high levels. The sustained expression of enzymatically active IDUA in multiple organs had a significant beneficial effect on the phenotypic abnormalities of MPS I, which may be translated to clinical gene therapy of patients with Hurler disease.